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WHAT IS CLAIMED IS : 

1 . An apparatus for controlling a fhfst bicycle transmission and a second bicycle 
transmission which, in combination, sets al speed stage of the bicycle, comprising: 

a transmission position communication path for communicating information 
indicating the operational position of the first transmission and the second transmission; 

a transmission command communication path for communicating information for 
controlling the operation of the first transmission and the second transmission; 

a shift command communication path for communicating shift commands to select a 
speed stage of the bicycle; 

a transmission control unit operalively coupled to the shift command communication 
path, to the transmission position communication path and to the transmission command 
communication path for receiving the snift commands and the information indicating the 
operational position of the first transmission and the second transmission and for generating 
the information for controlling the operation of the first transmission and the second 
transmission; 

wherein, when the transmission control unit receives at least one shift command 
requesting a shift through N speed stages to a destination speed stage, where N is an integer 
greater than one, the transmission control unit generates information for causing the first 
transmission and the second transmission in combination to move a total of M times to reach 
the destination speed stage, where Mfis an integer less than N. 



2. The apparatus according to claim 1 wherein the information for controlling the 
operation of the first transmission and the second transmission comprises a first signal for 
operating a front derailleur and a set ond signal for operating a rear derailleur. 



3. The apparatus according fto claim 1 wherein the transmission control unit comprises 
a table memory for storing a table containing the information for controlling the operation of 
the first transmission and the secor d transmission. 
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Q^^f 4. The apparatus according to claim 3 wherein the first transmission moves to X first 
transmission positions, wherein the second transmission moves to Y second transmission 
positions, wherein X any Y both are integers greater than 1 , and wherein the table memory . 
contains information for controlling the [operation of at least one of the first transmission and 
the second transmission for each X first] transmission position and for each Y second 
transmission position. 



transn ission 



5. The apparatus according to 
for moving only one of the first 
corresponding first transmission positi 
destination speed stage in response to 
stages to reach the destination speed slage 



aim 4 wherein the table memory contains information 

and the second transmission by only one of the 
ons and second transmission positions to reach the 
i shift command requesting a shift through N speed 



6. The apparatus according tolclaim 4 wherein the table memory contains information 
for controlling the operation of at lea ;t one of the first transmission and the second 
transmission for shift commands reqi esting a shift through a single speed stage and for shift 
commands requesting a shift through N speed stages. 



7. The apparatus according to 



claim 4 wherein the table memory contains information 



for maintaining both the first transmi >sion and the second transmission stationary in response 
to a shift command requesting a shift] through N speed stages to reach the destination speed 
stage. 

8. The apparatus according tc claim 1 wherein the shift command requesting a shift 
through N speed stages comprises a first command signal and a second command signal, 
wherein the first command signal and the second command signal occur simultaneously. 

9. The apparatus according tp claim 8 wherein the first command signal occurs prior 
to the second command signal. 
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1 0. The apparatus according to 



through N speed stages comprises a.fii 



claim 1 wherein the shift command requesting a shift 
command signal and a second command signal, 
wherein the first command signal and/the second command signal occur within a prescribed 
time interval. 



1 1 . The apparatus according to claim 1 0 wherein the occurrences of the first command 
signal and the second command signal are not simultaneous. 
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12. The apparatus according to claim 1 wherein the shift command requesting a shift 
through N speed stages comprises a; command signal that occurs for a time interval greater 
than a prescribed value. 



13. The apparatus accord! 
control unit operatively coupled 



g to claim 1 further comprising a manually-operated shift 
tcf the shift command communication path. 



14. The apparatus accordi lg to claim 1 further comprising: 

a speed sensor operativeh coupled to a speed communication path; and 

an automatic shift controJ unit operatively coupled to the speed communication path 

and to the shift command commi inication path for automatically generating shift commands 

based on information received fi 3m the speed sensor. 



accorc ing 



15. The apparatus 
generates shift commands basec 



to claim 14 wherein the automatic shift control unit 
on bicycle speed. 



1 6. The apparatus accor ling to claim 14 wherein the automatic shift control unit 
generates shift commands based on bicycle acceleration. 



17. The apparatus accoi ding to claim 1 further comprising: 
a cadence sensor operat ively coupled to a cadence communication path; and 
an automatic shift conti ol unit operatively coupled to the cadence communication path 
and to the shift command communication path for automatically generating shift commands 
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$>ased on information received from the cadence sensor. 

18. The apparatus according to claim 1 further comprising: 

a manually-operated shift cpntrol unit operatively coupled to the shift command 

communication path; I 

a speed sensor operativel>jcoupled to a speed communication path; and 

an automatic shift controlfunit operatively coupled to the speed communication path 

and to the shift command communication path for automatically generating shift commands 

based on information received from the speed sensor. 

19. The apparatus according to claim 1 further comprising: 

a manually-operated shim control unit operatively coupled to the shift command 

communication path; j 

a cadence sensor operat vely coupled to a cadence communication path; and 

an automatic shift contr )1 unit operatively coupled to the cadence communication path 

and to the shift command comi lunication path for automatically generating shift commands 

based on information received rom the cadence sensor. 



20. A bicycle transmiss ion comprising: 
a plurality of front spro :kets; 

a front derailleur for m >ving a chain among the plurality of front sprockets; 
a front derailleur motoi for moving the front derailleur; 
a plurality of rear sprockets; 



a rear derailleur for mo 
a rear derailleur motor 



zing the chain among the plurality of rear sprockets; 
or moving the rear derailleur; 
a front derailleur positl >n sensor for providing a signal indicating a front sprocket 
position of the front derailleur; 

a rear derailleur positio l sensor for providing a signal indicating a rear sprocket 



position of the rear derailleur; 
wherein the front sproc 



cet position of the front derailleur and the rear sprocket 



position of the rear derailleur s :t a speed stage of the bicycle transmission; 
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( _ ^ ^ 6 _ kcation path operatively coupled to the front derailleur 

C^x>sition sensor and to the rear derailleur position sensor for communicating the signals 
indicating the front sprocket position ai d the rear sprocket position; 

a transmission command comm inication path operatively coupled to the front 
derailleur motor and to the rear deraille it motor for communicating information for 
controlling the operation of the front d< railleur motor and the rear derailleur motor; 

a shift command communication path for receiving shift commands to set a desired 
speed stage; 

a transmission control unit operatively coupled to the shift command communication 
path, to the transmission position communication path and to the transmission command 
communication path for receiving the shift commands and the signals indicating the front 
sprocket position and the rear sproclJet position and for generating the information for 
controlling the operation of the fronlj derailleur motor and the rear derailleur motor; 

wherein, when the transmission control unit receives at least one shift command 
requesting a shift through N speed sjages to a destination speed stage, where N is an integer 
greater than one, the transmission c mtrol unit generates information for causing the front 



derailleur and the rear derailleur in 



combination to move a total of M sprocket positions to 



reach the destination speed stage, v> here M is an integer less than N. 

21 . The transmission accorc ing to claim 20 wherein a change of gear ratio when the 
front derailleur moves from a first Iront sprocket to a second front sprocket is approximately 
equal to twice a change of gear rati > when the rear derailleur moves from a first rear sprocket 
to a second rear sprocket. 

22. A method for controllir g a first bicycle transmission and a second bicycle 
transmission which, in combinatiop, sets a speed stage of the bicycle, comprising the steps of: 

control unit, information indicating the operational 
position of the first transmission a&d the second transmission; 

receiving, by the transmission control unit, at least one shift command requesting a 
shift through N speed stages to a destination speed stage, wherein N is an integer greater than 
one; and 
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^^J|^ generating, by the transmissior 



transmission and the second 
the destination speed stage, wherein N 



operation of the first transmission anc 



control unit, information for causing the first 
transmission in combination to move a total of M times to reach 
is an integer less than N. 



23. The method according to c aim 22 wherein the information for controlling the 



the second transmission comprises a first signal for 



operating a front derailleur and a second signal for operating a rear derailleur. 

24. The method according to claim 22 further comprising the step of storing a table 
containing the information for controlling the operation of the first transmission and the 
second transmission. 



25. The method according tolclaim 24 wherein the first transmission moves to X first 
transmission positions, wherein the second transmission moves to Y second transmission 
positions, wherein X any Y both are integers greater than 1 , and wherein the storing step 
comprises the step of storing information for controlling the operation of at least one of the 
first transmission and the second transmission for each X first transmission position and for 
each Y second transmission positic 

26. The method according i o claim 25 wherein the storing step further comprises the 
step of storing information for moi ing only one of the first transmission and the second 
transmission by only one of the coi responding first transmission positions and second 



transmission positions to reach the 
requesting a shift through N speed 



destination speed stage in response to a shift command 
stages to reach the destination speed stage. 



27. The method according 1 :> claim 25 wherein the storing step further comprises the 
step of storing information for controlling the operation of at least one of the first 
transmission and the second transr lission for shift commands requesting a shift through a 
single speed stage and for shift coi imands requesting a shift through N speed stages. 



17 





4fe 



28. The method according to claim 25 wherein the storing step further comprises the 



step of storing information for maintainin 
transmission stationary in response to a si 
stages to reach the destination speed stag^. 



both the first transmission and the second 
command requesting a shift through N speed 



29. The method according to claim 22 wherein the shift command requesting a shift 



through N speed stages comprises a first 



command signal and a second command signal, 



wherein the first command signal and th ; second command signal occur simultaneously. 

30. The method according to cla}m 29 wherein the first command signal occurs prior 
to the second command signal. 

3 1 . The method according to ch im 22 wherein the shift command requesting a shift 
through N speed stages comprises a fir* t command signal and a second command signal, 
wherein the first command signal and tjie second command signal occur within a prescribed 
time interval. 

32. The method according to claim 3 1 wherein the occurrences of the first command 
signal and the second command signaj are not simultaneous. 

33. The method according to claim 22 wherein the shift command requesting a shift 
through N speed stages comprises a f ommand signal that occurs for a time interval greater 
than a prescribed value. 

34. The method according to claim 22 further comprising the step of manually 
generating the at least one shift command. 



35. The method according fto claim 22 further comprising the steps of: 
receiving, by an automatic} shift command unit, information 1 from a speed sensor; and 
automatically generating f hift commands based on information received from the 
speed sensor. 
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\ 36. The method according to claim 35 wherein the step of automatically generating 
shift commands comprises the step/of generating shift commands based on bicycle speed. 
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37. The method according lo claim 35 wherein the step of automatically generating 
shift commands comprises the step of generating shift commands based on bicycle 
acceleration. 



38. The method according 
receiving, by an automatic 



and 



to claim 22 further comprising the steps of: 

shift command unit, information from a cadence sensor; 



automatically generating $hift commands based on information received from the 
cadence sensor. 
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